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DC 


Art Unit: 1619 
Examiner: Bawa, R. 


Assistant Commissioner of Patents & Trademarks 
Washington, DC 20231 

Sir: 

1 . I am currently employed by Kimberly-Clark Worldwide, Inc., assignee of 
the above-identified application, as an associate research fellow working in the field of 

polymer chemistry. 
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2. A copy of my curriculum vitae is attached hereto. 

3. It is my opinion that, based upon the comparative examples set forth 
herein below, and in Application Serial No. 09/001,525, the unmodified polyethylene 
oxide) monofilaments produced by U.S. Patent No. 4,097,652 issued to Hartigan, Jr. 
(hereafter "Hartigan") do not form fibers from unmodified polyethylene oxide with 
molecular weights of 350,000 g/mol or less. 


I hereby certify that this correspondence is being deposited with 
the United States Postal Service as first class mail in an envelope 
addressed to: Commissioner of Patents and Trademarks, 
Washington, DC 20% 1 , op May, ^3 200 1 . 
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4. It is my opinion that the polyethylene oxide) homopolymer of Hartigan 

cannot form into fibers because it is unmodified polyethylene oxide) with a molecular 
weight of 400,000 to 900,000. The homopolymer of Hartigan does not have the melt 
strength or melt elasticity to form fibers directly from a melt process without stretching 
and quenching. 

5. It is my opinion that modifying polyethylene oxide) with a polar vinyl 
monomer, as in the present application, improves the melt properties of polyethylene 
oxide) and allows for thermal processing of fibers made from modified poly(ethylene 
oxide). 


6. 

statements. 


I performed the following experiments which support the above 


Comparative Example A 

A PEO resin having a molecular weight of about 200,000 g/mol was 
processed through the Haake extruder under similar conditions as the modified examples 
of the invention for comparative purposes and to demonstrate that conventional, 
unmodified PEO resins cannot be melt processed into fibers. The 200,000 g/mol 
molecular weight unmodified PEO resin that was used for this comparative example was 
obtained from Planet Polymer Technologies. The resin obtained from Planet Polymer 
Technologies was in pellet form and was compounded from POLYOX® WSR N-80 PEO 
resin manufactured by Union Carbide Corp. 

For processing, the extruder barrel temperatures were set at 170, 180 and 
180 °C for the first, second, third heating zones, respectively, and 190 °C for the die. The 
screw speed was set at 150 rpm. The PEO resin was fed into the extruder at a throughput 
of about 5 pounds per hour. No monomer or initiator was added to the PEO resin of 
Comparative Example A. The unmodified PEO was extruded under the above 
conditions, cooled in air and palletized for later use. Attempts were made to melt process 
the unmodified PEO of Comparative Example A into fibers. Because the melted PEO of 
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Comparative Example A had too low melt elasticity and too low melt strength to allow 
attenuation of the PEO melt, fibers could not be melt processed using conventional fiber- 
spinning techniques, such as Lurgi gun, starter gun and free fall. The PEO melt extruder 
from the spinning plate snapped easily and did not allow the unmodified PEO to be 
drawn into fibers. Only strands of about 1 to 2 millimeters in diameter were able to be 
produced from the unmodified PEO of Comparative A. 

Comparative Example B 


processed through the Haake extruder under the same conditions as above Comparative 
Example A. The 100,000 g/mol molecular weight PEO resin that was used for this 
Comparative Example B was obtained from Planet Polymer Technologies was in pellet 
form and was compounded from POLYOX® WSR N-10 PEO resin manufactured by 
Union Carbide Corp. Attempts were also made to melt process the unmodified PEO of 
Comparative Example B into fibers. Fibers of diameters of less than about 100 
micrometers could not be melt processed from the unmodified 100,000 g/mol molecular 
weight PEO resin using conventional fiber-spinning techniques. Even then the melt 
could only be drawn very slowly and the melt was easily broken, making commercial 
production of fibers from PEO impractical. Thus, The Comparative Examples A and B 
demonstrate that prior art, unmodified PEO resins cannot be melt processed into fibers. 

7. I further declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and further 
that these statements were made with knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 
of the United States Code, and that such willful false statement may jeopardize the 
validity of the application or any patent issuing thereon. \\ 


A PEO resin having a molecular weight of about 100,000 g/mol was 
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